GABA and synaptic inhibition of mouse cerebellum lacking glutamate decarboxylase 67.
gamma-Aminobutyric acid (GABA) is a major inhibitory neurotransmitter and also presumed to be a neurotrophic factor. GABA is synthesized by glutamate decarboxylase (GAD). A mouse lacking a 67kDa isoform of GAD (GAD67) has a reduced GABA level in its brain at birth and does not survive postnatally because of cleft palate. In this study, to investigate the functional and developmental roles of GABA in the postnatal cerebellum, selective GAD67 deletion was achieved using a Cre-loxP strategy. In this mouse, GABA level was reduced to 16-44% in the cerebellum but not in the cerebrum. Inhibitory synaptic transmission to Purkinje cells was seriously impaired. However, the morphology of Purkinje cells and the density of synaptic terminals in the cerebellar cortex appeared unaffected, suggesting that GABA does not participate in cerebellar development substantially.